The double-stranded RNA genome of beet cryptic virus 1 (BCV 1) has been translated, after denaturation, in a wheat germ cell-flee system. Two major polypeptides, of approximate M r 52000 and 67000, were produced. The smaller polypeptide, encoded by RNA 2 (Mr 1.15 × 106), was immunoprecipitated by an antiserum against virus particles, and is therefore likely to be the coat protein; the larger polypeptide, encoded by RNA 1 (Mr 1.36 × 106), is a likely candidate for the viral transcriptase. These two proteins represent most of the coding capacity of the BCV l genome (88 % for RNA 1 and 82% for RNA 2), thus BCV l RNAs seem to act as monocistronic genes.
into protein (Davies, 1979) . Stimulation of protein synthesis was calculated as (c.p.m. precipitated from mixtures containing message)/(c.p.m, precipitated from control samples with no R N A added). The remaining 10 ~tl was added to 25 ~tl sample buffer (2~o w/v SDS, 0.1 Mdithiothreitol, 5~ v/v glycerol in 0.1 M-Tris-HC1 pH 6.8) and the mixture was heated and electrophoresed in a gel containing SDS and 12.5~ (w/v) acrylamide (Laemmli, 1970) , in parallel with ~C-methylated proteins of known mol. wt. (Amersham). For fluorography (Bonner & Laskey, 1974 ) the gel was fixed, dehydrated in dimethylsulphoxide (DMSO) for 15 min, soaked in DMSO containing 2 2~ (w/v) 2,5-diphenyloxazole at 60°C for l h, rehydrated by immersion in several changes of cold water for a total of 5 min, dried onto Whatman 3MM paper, and exposed to pre-flashed (Laskey & Mills, 1975) Fuji RX X-ray safety film at -8 0 °C for 1 to 4 days.
The dsRNA did not stimulate incorporation by wheat germ extracts unless it was denatured. For this the R N A solution was boiled for 4 rain and immediately frozen by placing the Eppendorf tube containing the R N A in liquid nitrogen for 5 min. The translation mixture was then added to the frozen denatured R N A and the tube was gently thawed and incubated as described above. With this procedure, a two-to four-fold stimulation of incorporation was obtained consistently: other denaturation procedures such as boiling followed by cooling at room temperature or on ice gave inconsistent results. In similar wheat germ extracts the singlestranded R N A of southern bean mosaic virus (SBMV) (Brisco et al., 1985) stimulated incorporation 20-to 30-fold. experiments; S.D. = 2400). The same two major polypeptides were obtained when a rabbit reticulocyte lysate (Pelham & Jackson, 1976; Brisco et aL, 1985) was used (results not shown). Where BCV 2 (lane 3) or the new cryptic virus RNAs (lane 2) were present, no bands other than those in lane 1 are evident. Therefore, these two polypeptides appear to be the translation products of BCV 1 RNAs.
The translation products were treated with three different antisera (final dilution 1 : 10 or 1:50) and Protein A-Sepharose CL-4B (Pharmacia) following the method of Anderson & Blobel (1983, p. 120) . The translation mixtures were incubated with antiserum overnight at 4 °C and then for a further 2 h at 2l °C with Protein A Sepharose. After being pelleted and washed, the Protein A-Sepharose was boiled in polyacrylamide gel sample buffer to elute IgG and any immunoprecipitated products. The antisera were against BCV 1 (titre 1:512 in agar gel double diffusion tests; gift of Dr E. Luisoni, Torino, Italy), BCV 1 + 2 (titre 1 : 256 in agar tests; gift of Dr V. Lisa, Torino, Italy) and SBMV (titre 1:128). A 51000 Mr protein, presumably the coat protein, was immunoprecipitated by both BCV antisera (Fig. 3) . It is presumably the 52000 Mr translation product, with its migration altered by the presence of large amounts of IgG (Anderson & Blobel, 1983) . Several smaller polypeptides were also precipitated and these are presumably incomplete versions of the coat protein. Incomplete proteins are often produced in cell-free translation systems ( M a n g e t al., 1982; Wilson & Glover, 1983) . The 67000 Mr translation product did not react with the antisera and is therefore serologically distinct from the coat protein, suggesting that it is non-structural. On the other hand, the 67000 Mr polypeptide might be a possible candidate for the viral replicase. Since it has not been detected in the virions (Kassanis et al., 1977; Accotto & Boccardo, 1986; Kfihne et al., 1986) , one may speculate that this protein is present in very low amounts, such as one molecule per particle, and is inside the virion, thus eliciting no antibodies.
No proteins reacted with the SBMV antiserum, showing that the reaction with BCV antiserum was specific (Fig. 3, lane 3) . The BCV 1 antiserum was particularly efficient and, when used at a final dilution of 1 : 10, about 25 ~ of the c.p.m, of the total translation mixture was immunoprecipitated, irrespective of the cultivar of origin.
To determine which RNA codes for which protein, BCV 1 RNAs were separated in a 1 agarose gel and recovered as described by Dretzen et al. (1981) for DNA. The RNAs were located by staining with ethidium bromide. A cut was made in the gel just ahead of each RNA band and a piece of DEAE-cellulose paper was inserted into the cut. Electrophoresis was continued for a further 30 min, after which time ethidium bromide staining showed that the RNA had been transferred to the paper. The paper was washed briefly in sterile distilled water and then incubated for 1 h at 37 °C in 400 ~tl of elution buffer (1.5 M-NaC1, 1 mra-EDTA, 20 mMTris-HC1 pH 7.5). The RNA was precipitated with ethanol and resuspended in sterile water. The RNAs were denatured and translated as before. Fig. 4 shows that the 67000 Mr protein is encoded by RNA 1 and the 52000 by RNA 2 (the 88000 polypeptide is an endogenous translation product; Fig. 4 , lane 5).
For particles of BCV 1 +2 from cv Sharpes Klein E, Kassanis et al. (1977) reported a major coat protein of 36 000 Mr, whereas Accotto & Boccardo (1986) reported two proteins of Mr 52 500 and 54500. Recently, for a BCV mixture that appears to be very similar to BCV 1 +2 from Sharpes Klein E (R. G. Milne & G. P. Accotto, unpublished results), Kfihne et al. (1986) reported coat proteins of 55000, 36000 and 33000 Mr. Our present work suggests that BCV 1 coat protein, synthesized in vitro, has a M r of 52 000, and presumably corresponds to the reported 52500 to 55000 Mr proteins. The reported 33000 and 36000 Mr proteins may well have been the BCV 2 coat proteins. However, no product of this size was detected following translations in vitro ,,f RNA from a mixture of BCV 1 and BCV 2, possibly because it had been obscured by incomplete translation products of BCV 1 of similar size (Fig. 2, lanes 1, 2 and 3) . A second possibility is that, as suggested by Herson et al. (1979) for other viruses, BCV 1 and BCV 2 RNAs have different affinities for a limiting component of the wheat germ translation system, which results in preferential translation of BCV 1 RNAs. Similarly, Chroboczek et al. (1980) have shown that different RNAs of brome mosaic virus have different requirements for initiation. BCV 2 RNAs were present in much lower concentrations than were BCV 1 RNAs (Fig. 1, lane 4) . We tried to separate BCV 1 + 2 RNAs using DEAE paper, but were unable to recover sufficient BCV 2 RNAs for translation.
Assuming an average Mr of 110 per amino acid residue, the 67000 and 52000 polypeptides correspond to 88~ and 82~ of the nucleotide sequences of their respective RNAs. For comparison, we calculated the percentage of sequence which is translated in viruses containing monocistronic single-stranded mRNAs (data from Davies & Hull, 1982) . This ranged from 71 in brome mosaic virus RNA 3 to 92~o in alfalfa mosaic virus RNA 2. However, the unattributed part of the sequence in BCV 1 RNA 2 could potentially code for a polypeptide of Mr 12000, which would not have been visible on our fluorographs.
Thus BCV 1 RNAs appear to behave as monocistronic messages. There is no suggestion of proteolytic processing in the formation of coat protein, as nothing of Mr larger than 51000 was immunoprecipitated. Some single-stranded RNA viruses use subgenomic RNAs to express genes located towards the 3' end of the genome (Davies & Hull, 1982; Dougherty & Hiebert, 1985) . BCV 1 seems not to do this, as there is no evidence either of sequence homology between RNA 1 and 2, or of subgenomic RNA species in infected plants (Antoniw et al., 1986) . However, these results are not conclusive, as the hybridization probes did not contain the complete genome of BCV 1.
BCV 1 resembles other more complex dsRNA viruses in its translation stratagem. In rotavirus (Smith et al., 1980) , reovirus (McCrae & Joklik, 1978) and wound turnout virus (Nuss & Peterson, 1980; Nuss, 1984) , a large genome is divided into several segments of unique sequence, each of which behaves as a monocistronic message. Similarly, BCV 1 RNA 1 and 2, which
